TRAVERSE UNIT POSITIONING STRUCTURE IN DISC APPARATUS 



BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a traverse unit positioning structure in a 
disc apparatus, which has a simple structure and the traverse unit is precisely 
positioned in the disc apparatus. 

10 2. Related Art 

The disc apparatus uses a turntable to rotate a disc for recording data, e.g. 
of sounds or pictures on the disc, or for reproducing sounds or pictures that have 
been recorded on the disc. There are a variety of units for loading a disc in the 
disc apparatus. A representative loading unit uses a movable tray, which appears 

15 from the front of the apparatus housing, and withdraws and moves to the turntable, 
carrying a disc for loading. When the disc is put between the turntable and a 
clamping member and is rotated, an optical pickup moves toward the rotating disc 
for reproducing sound or pictures from the disc. 

Another loading unit uses a pull-in mechanism, which is responsive to direct 

20 insertion of a disc through the disc slot at the front of the apparatus for pulling and 
carrying the disc to the turntable. One example of such pull-in mechanism uses 
two parallel running belts arranged in the vicinity of the opposite sides of the disc 
slot. In response to insertion of the disc through the disc slot, the parallel belts 
pinch the disc therebetween, start running and carrying it to the turntable for loading. 

25 Another example uses rotating rolls in place of the parallel running belts. These 
rolls are arranged in the vicinity of the opposite sides of the disc slot. The rolls 
pinch the disc when inserted through the disc slot, and rotate and carry it to the 
turntable for loading. 

In any units for carrying the disc to the turntable, if the turntable were 

30 always placed at a horizontal position for the disc to be held and rotated, the disc 
would hit the turntable when being inserted to reach the turntable. Therefore, the 
turntable, a motor for driving the turntable, and a optical pickup for reading 
information on the disc are all mounted onto the traverse unit, which is swingably 
fixed to the apparatus housing and stays at a slanting and open position when disc 
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is not loaded, so as to leave a passageway to the turntable open for a disc. 
Specifically the traverse unit is designed to rotate about its pivot, and when a disc is 
inserted and reached a predetermined position, the traverse unit is swingably 
rotated to a horizontal position to hold the disc between the turntable and an upper 

5 clamping member. 

JP2000-222803(A) discloses a positioning structure of traverse unit of the 
type described above, where the traverse unit positioning structure is designed for 
improvements in simplification of structure, in impact resistance and in quake 
resistance, in manufacturing efficiency and having the features as follows: 

10 1) the traverse unit is swingably arranged in an open space of the apparatus 
housing; 

2) the traverse unit has a turntable, a drive motor, an optical pickup and their 
driving mechanism all mounted to a substantially rectangular frame; 

3) the traverse unit is swingably fixed to the apparatus housing to vertically rotate 
1 5 about the rear edge of the traverse unit; 

4) a cam gear having a cam groove formed on its circumference is placed in the 
vicinity of the front edge of the traverse unit; 

5) the traverse unit has a projection formed on the front edge, and the traverse 
unit is operatively connected to the cam gear with the projection movably 

20- engaged with the cam groove; 

6) the traverse unit has a reciprocating rod provided on the front edge, whereas 
the apparatus housing has a counter hole for accommodating the reciprocating 
rod when projecting from the front edge of the traverse unit, thereby putting the 
traverse unit in correct position; 

25 7) the pickup-feeding rack which can move across the traverse unit is connected 
to the reciprocating rod, so that the pickup-feeding rack may push the 
reciprocating rod into the counter hole when the pickup-feeding rack advances; 

8) the cam gear has a hook-like projection formed on its circumference, which can 
be engaged with an arc groove formed on the concave cut of the front edge of 

30 the traverse unit, the arc groove being exactly same as the corresponding part 
of the circular circumference of the cam gear; and 

9) the traverse unit is supported on the rear edge by shock-absorbing members, 
and likewise, the cam gear is supported by a shock-absorbing member. 

With this arrangement the disc apparatus can be loaded with a disk as 
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follows: the cam gear rotates so that the projection of the traverse unit follow the 
cam groove of the rotating cam gear, thereby controlling the traverse unit in respect 
of its level; the reciprocating rod is allowed to project into the counter hole, thereby 
holding the traverse unit in correct lateral position; and the hook-like projection 
5 engages with the arc groove to hold the traverse unit in correct longitudinal position. 
Also, the traverse unit is supported in floating condition within the scope of elasticity 
by the shock-absorbing member, and therefore, it cannot be susceptible to any 
impulsive shock or shake when applied to the disc apparatus. 

The conventional traverse unit positioning structure, however, has 
10 disadvantages as follows: 

1) in the disc clamping position the traverse unit can be kept stable in its posture, 
but in the withdrawal position it cannot be kept stable; it is apt to somewhat 
shake or rattle when undesired force is applied to the disc apparatus because 
of the lack of lateral stabilizer; 
15 2) an impulsive shock or shake can be easily transmitted from the disc apparatus 
housing to the traverse unit via the reciprocating unit of the traverse unit, which 
reciprocating unit is inserted into the counter hole of the apparatus housing; 

3) some mechanisms for controlling the reciprocating rod and the hook-like 
projection and other associated parts occupy a relatively large space, and 

20- accordingly the disc apparatus increases its size; 

4) the traverse unit is controlled in respect of its movement and position by the 
separate, independent mechanisms, often preventing their relative movements 
in liaison; and 

5) a lot of parts are required to position the traverse unit, and accordingly the 
25 structure is complicated. 

In view of the above one object of the present invention is to provide a 
traverse unit positioning structure which assures that the optical pickup can be 
precisely positioned relative to the loaded disc, and that the traverse unit is 
unsusceptible to an impulsive shock or shake from the exterior. Also, it is to 
30 provide a traverse unit positioning structure where a traverse unit can be remained 
stable in its withdrawal position and capable of smoothly inclining and positioning, 
and further to make with minimum parts, and accordingly its size can be 
significantly reduced. 
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SUMMARY OF THE INVENTION 

To attain this object a traverse unit positioning structure in a disc apparatus 
according to the present invention comprises: a traverse unit to be mounted in a 
housing of the disc apparatus, the traverse unit having a substrate and a turntable 

5 fixed on the substrate, one end of the substrate is pivotally fixed to the housing via 
shock-absorbing members; a holder attached to the other end of the substrate via 
another shock-absorbing members, the holder having a vertical front wall, opposite 
side walls and a bottom wall, the vertical front wall having a projection on its outer 
surface, and the opposite side walls having ribs respectively; a lateral slider fixed to 

10 the housing slidably along the vertical front wall of the holder, the lateral slider 
having a cam groove formed on its rear side surface, the cam groove sloping from 
lower to higher level, the holder being operatively connected to the lateral slider 
with the projection fitted in the cam groove, thus causing the traverse unit to rise 
and descend when the lateral slider moves back and forth laterally; and stationary 

15 guide plates fixed to the housing, the guide plates having grooves associated with 
the ribs of the holder so as to be slidably fitted in, thereby allowing a disc to be 
precisely positioned on the turntable. 

The ribs of the holder and the grooves of the stationary guide plates may be 
of trapezoid shape, and are arranged so as to allow each rib to be tightly fitted in 

20 the groove when the other end of the traverse unit ascends, and to allow each rib to 
be somewhat inclined in the groove and be put in contact with inner walls of the 
groove at two points when the other end descends. 

The traverse unit may further comprise a stopper post fixed to the housing 
of the disc apparatus so that the holder abuts on the stopper post when the other 

25 end of the traverse unit descends. 

Other objects and advantages of the present invention will be understood 
from the following description of a traverse unit positioning structure according to 
one preferred embodiment of the present invention, which is shown in 
accompanying drawings. 

30 

BRIEF DESCRIPTION OF THE DRAWING 

Fig.1 is a plan view of a traverse unit positioning structure in a disc 
apparatus according to the present invention; 

Figs. 2(a) and 2(b) show longitudinal sections thereof; 
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Figs. 3(a) and 3(b) are plan and front views of a lateral slider with a cam 

groove; 

Fig .4 is a perspective view of the traverse unit with a holder; 
Fig. 5 illustrates arrangement of the stationary guide plates relative to the 
S lateral slider; and 

Fig.6 illustrates how the ribs change their postures in the grooves of the 
stationary guide plates. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

10 Referring to the accompanying drawings, a traverse unit positioning 

structure in a disc apparatus comprises: a traverse unit 1 mounted in a housing 16 
of the disc apparatus, the traverse unit 1 having a substrate 7 and a turntable (not 
shown) fixed on the substrate 7; a holder 10 attached to the front end of the 
substrate 7; a lateral slider 8 fixed slidably to the housing 16; and stationary guide 

15 plates 13 fixed to the housing 16. 

As shown in Figs.2(a) and 2(b) , the rear end of the substrate 7 is pivotally 
fixed to vertical rods 5 formed in the housing 16. Shock-absorbing member 6 is 
arranged around the respective vertical rods 5 covering the upper and lower sides 
of the substrate 7. Another two shock-absorbing members 6 are arranged in the 

20 vicinity of the holder 10 and on upper and lower sides of the substrate 7 at the front 
end (see Figs.2(a), 2(b) and 4). 

The holder 10 has a vertical front wall, opposite side walls and a bottom 
wall identically, and a projection 11 is formed on the outer surface of the vertical 
front wall (see Figs.2(a), 2(b) and 4). The opposite side walls have ribs 12a and 

25 12b formed thereon (see Fig.4), while stationary guide plates 13 are fixed to the 
housing 16 and arranged in the vicinity of the ribs 12a and 12b respectively. Each 
of the stationary guide plates 13 has grooves 14a and 14b corresponding to the 
ribs 12a and 12b so that the ribs 12a and 12b are slidably fitted in the grooves 14a 
and 14b (see Figs.5 and 6). 

30 The lateral slider 8 is fixed on the housing 16 slidably along the vertical front 

wall of the holder 10. A cam groove 9 is formed on its rear side surface of the 
lateral slider 8 confronting with the vertical front wall of the holder 1 0. The cam 
groove 9 slopes from a lower level to a higher level (see Figs.3(b) and 5). The 
holder 10 is operatively connected to the lateral slider 8 with the projection 11 



engaged with the cam groove 9, so that the traverse unit 1 may rotate so that the 
front end descends and ascends when the lateral slider 8 slides back and forth 
laterally. 

As seen from Figs.4 and 5, the ribs 12a and 12b of the holder 10 and the 
5 grooves 14a and 14b of the stationary guide plates 13 are of trapezoid shape, 
thereby allowing each rib 12a or 12b to be tightly fitted in the groove 14 when the 
front end of the traverse unit 1 is raised, and allowing each rib 12a or 12b to be 
somewhat inclined in the groove and be put in contact with inner walls of the groove 
at two points "a" and "b" when the other lateral edge is lowered, as seen from Fig. 6. 
10 A stopper post 15 is fixed to the housing 16, so that the holder 10 abuts on 

the stopper post when the front end of the traverse unit 1 descends. 

Now, a manner in which the traverse unit positioning structure works is 
described below. 

Fig. 2(a) shows a sectional view where the front end of the traverse unit 1 is 
15 raised into the horizontal loading position, in which a disc 2 is laid on the turntable 
3. 

Fig.2(b) shows a sectional view where the traverse unit 1 is inclined to 
lower the other lateral edge thereof, giving a disc 2 a passageway between the disc 
slot and the loading position. Specifically the turntable 3 is lowered below the level 

20 of the passageway for the disc. When the disc 2 is inserted through the disc slot 
to reach a predetermined position, the traverse unit 1 turns to raise the front end 
thereof, where a central protrusion of the turntable 3 is inserted to fit in the center 
hole of the disc 2, as seen from Fig.2(a). The front end of the traverse unit 1 can 
be raised, while the lateral slider 8 moves from one to the other side, which allows 

25 the projection 11 to relatively slide from the lower level to the higher level in the cam 
groove. The front end of the traverse unit 1 can also be lowered, while the lateral 
slider 8 moves from the other to the one side, which allows the projection 11 to 
relatively slide from the higher level to the lower level in the cam groove. As 
shown in Fig.4, the projection 11 has a round distal end to be engaged with the cam 

30 groove 9 so that the projection 11 can smoothly move along the cam groove 9. 

The optical pickup 4 is positioned precisely relative to the disc 2 all the time 
while the disc 2 is laid on the turntable 3 so that a distance between the pickup 4 
and the disc 2 is always kept constant, whereby the information can precisely be 
recorded or reproduced from the disc 2. The traverse unit 1 is so suspended as to 



be unsusceptible to an impulsive shock or shake, which may be applied to the disc 
apparatus from the exterior. 

Referring to Figs.2(a) and 2(b), the traverse unit 1 can incline down about 
the vertical rods 5. Each of the shock-absorbing members 6 is made of rubber 

5 and is hollow, so that the hollow rubber member 6 is responsive to the inclining of 
the traverse unit 1 for changing its shape, thus assuring that the traverse unit 1 can 
be inclined smoothly. At the same time, the shock-absorbing members 6 can 
absorb an impulsive shock or shake, which otherwise, would be transmitted from 
the apparatus housing to the traverse unit 1 . 

10 As seen from Figs.2a, 2b and 4, the holder 10 is fixed to the substrate 7 by 

the shock-absorbing members 6, which connect the bottom wall of the holder 10 to 
the substrate 7. Thus, any shock or shake cannot be transmitted to the substrate 
7 via the holder 10, either. 

As the lateral slider 8 moves from one to the other side (rightward in Fig.5), 

15 the traverse unit 1 is rotated from the lower, slanting position (see Fig .2(b)) to the 
higher, horizontal position (see Fig.2(a)), and then the ribs 12a and 12b of the 
holder 10 are fitted in the tapering ends of the trapezoid grooves 14a and 14b so 
that the traverse unit 1 may be precisely and fixedly held in the loading position 
(see Fig .6). 

20 As the lateral slider 8 moves from the other to the one side (leftward in 

Fig.5), the traverse unit 1 is rotated from the higher, horizontal position to the lower, 
slanting position, and then each rib 12a or 12b of the holder 10 is released and 
somewhat inclined in the tapering groove and is put in contact with the groove wall 
at two points "a" and "b" (see Fig.6). Thus, the traverse unit 1 stays fixedly even 

25 when the traverse unit 1 remains in the lower, slanting position. The number of 
the ribs 12a and 12b can be one on either side of the holder 10. 

The stopper post 1 5 may be fixed to the floor of the housing of the disc 
apparatus to abut against the descending holder 10, thus supporting the traverse 
unit 1 . 
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